Cadmium is a soft, silvery, ductile metal. Its production and consumption have increased considerably since the beginning of this century. The sequelae of chronic cadmium poisoning have been well described. Chronic exposure to cadmium occurred classically in industry and is now occurring because of contamination of vegetables with fertilizers. It gives rise to proteinuria which may be tubular, glomerular or mixed in character. Experimental and epidemiological studies also provide evidence that cadmium is carcinogenic 1 . Short-term exposure to cadmium can cause pulmonary or gastrointestinal toxicity, depending on the route of exposure. We report the case of a patient who may have been exposed to high levels of cadmium in the workplace and who presented with acute respiratory and gastrointestinal symptoms.
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CASE REPORT
A 43-year-old known asthmatic male patient sought medical attention for acute respiratory insufficiency. He gave a two-week history of cough, sputum and chest tightness. Further questioning revealed that he had also been suffering from abdominal pain and diarrhoea for five days prior to admission. He worked in a crematorium and smoked 20 cigarettes per day. On examination he was tachypnoeic with a respiratory rate of 32 per minute and was using the accessory muscles of respiration; auscultation demonstrated minimal air entry with expiratory wheeze in both lungfields. He was tender in the right upper quadrant. His temperature was 37.5°C, heart rate 120 beats per minute and blood pressure 150/90 mmHg. Arterial blood gas analysis while breathing 30% oxygen via a facemask, showed a pH 7.05, PO 2 111 mmHg, PCO 2 93 mmHg, with a base excess of -9 mmol/l and bicarbonate of 24 mmol/l. The serum potassium was 6.5 mmol/l, creatinine 0.15 mmol/l, lactate 6.1 mmol/l and white cell count 31 x 10 9 /l. A chest X-ray showed hyperinflated lungfields and mild cardiomegaly. Because of the combination of both respiratory and gastrointestinal symptoms, blood samples were also sent for toxicology including heavy metal poisoning.
Initial management consisted of administration of 40% oxygen with facemask CPAP of 10 cmH 2 O and an intra-arterial line was placed. Over the succeeding six hours his clinical condition deteriorated further. He was tachypnoeic, hypotensive and oliguric. His indices of hepatic and renal function worsened. He was intubated and ventilated, a pulmonary artery catheter was passed and transoesophageal echocardiography was performed. The clinical picture suggested sepsis with a high cardiac output and low SVR with echocardiography showing a dilated left ventricle with global impairment of ventricular function and an ejection fraction of 15-20%. An ultrasound scan of his abdomen strongly suggested an abscess of his gallbladder and this was apparently confirmed on CT scan. A laparotomy was performed but showed only a slightly thickened gallbladder wall and some free fluid in the abdominal cavity. The postoperative course included multi-system organ failure requiring continued ventilatory and inotropic support and continuous renal replacement therapy. Results from screening for heavy metal poisoning showed an initial urinary cadmium level of 438 mmol/l (normal range = 0-20), urinary β-2 microglobulin >23 mg/l (normal range = 0-0.4) and serum β-2 microglobulin >23 mg/l (normal range = 0-2.5).
Analysis of dialysate fluid showed a β-2 microglobulin level of 10 mg/l and cadmium level of 130 mmol/l. A renal biopsy was performed after three weeks and tissue levels of cadmium were 0.015 mg/kg. The patient was eventually discharged from the intensive care ward after ten weeks. On discharge repeat transthoracic echocardiography showed normal left ventricular size and function, serum urea was 6.7 mmol/l and creatinine was 0.12 mmol/l. His employers were contacted regarding the advisability of screening his co-workers, but declined to address the issue.
DISCUSSION
Cadmium exposure may result in acute and/or chronic poisoning. The first cases of acute poisoning by cadmium were reported in 1858 by the Belgian physician Sovet, who described symptoms of pulmonary and gastrointestinal irritation in three persons who had polished silverware with cadmium carbonate. Acute poisoning can result from inhalation, ingestion or injection. Acute cadmium exposure may cause symptoms of chemical pneumonitis and sometimes pulmonary oedema 2 , but the appearance of symptoms may not occur until 24 hours after exposure has ceased, thereby causing difficulties in diagnosis. The predominant symptoms and signs are shortness of breath, general weakness, fever and in severe cases respiratory insufficiency with shock and death. Leduc et al 3 reported a case of rapidly progressive emphysema in a smoker following acute cadmium exposure. Seidal et al reported a case of fatal cadmium-induced pneumonitis in a non-smoker exposed to cadmium fumes 4 .
Ingestion of cadmium causes nausea, vomiting, abdominal cramps and headache. In more severe cases diarrhoea and shock may develop 5 . Most exposure to cadmium compounds in the working environment is via inhalation, although oral exposure through contaminated food, drinks or cigarettes consumed at work may occur. Smokers in a cadmiumexposed workplace may contaminate their cigarettes with cadmium and increase their cadmium dose by up to 20 µg per cigarette 6 . Our patient was also a smoker and tobacco may have had a synergistic effect, either by increasing the cadmium burden on the lung as cadmium is a constituent of tobacco, or indirectly by reducing lung clearance of cadmium 7 .
Fully developed cadmium intoxication after chronic exposure via inhalation manifests itself as a syndrome of lung emphysema and renal tubular disease with proteinuria. The relative severity of renal damage versus lung damage is dependent on the intensity of the exposure and also on individual susceptibility, so that with more intense exposure relatively more lung damage is seen, whereas with low exposures for very long periods an isolated renal syndrome occurs. Anaemia, liver disturbance and changes in bone mineral metabolism may also be seen. Our patient showed evidence of low-level exposure, which was exacerbated by acute exposure to high levels. The exact source of his cadmium poisoning remains speculative, however suspicion must fall on inhalation of cadmium fumes at the crematorium where he worked. The main technical uses of cadmium resulting in emissions to air, water and land 8 are steel production, nonferrous metal production, refining, cement manufacture, pigment manufacture, cadmium plating and battery manufacture. Other emissions to air, water and land 8, 9 occur as a result of ashes from combustion, oil combustion, waste incineration, coal combustion and phosphate fertilizers.
Renal tubule resorption defects and microproteinuria are generally regarded as early signs of cadmium toxicity, and glomerular dysfunction as a late sign of more severe dysfunction. A distinctive low-molecular weight proteinuria has been associated with cadmium exposure and is characterized by an increase in low-molecular-weight urinary proteins and a decrease in high-molecular-weight proteins, suggesting damage to the proximal renal tubule. Immunological assays for β-2 microglobulin, retinolbinding protein and urinary metallothionein are used to detect low-molecular-weight proteinuria.
Despite the number of reports on occupational and environmental exposure to cadmium compounds, treatment of cadmium has been difficult because there is neither a safe practical means of evaluating bioavailable body burden nor is there a recommended therapeutic chelating agent for chronic cadmium intoxication. Some chelating agents such as EDTA can cause a redistribution of cadmium in the body and increased renal accumulation. New compounds, especially derivatives of dithiocarbamates, hold some promise 10 .
Heavy metal poisoning including cadmium poisoning is rare and its presentation may mimic other more commonly encountered diseases. A screen for heavy metal poisoning is suggested when the clinical presentation is unusual or when occupational exposure to heavy metal poisoning is suspected.
